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Synthesis and Characterization
General Information: All chemicals and reagents were used as received from commercial sources without further purification. Solvents for chemical synthesis were purified according to standard procedures. TPCz (3,6-bis(diphenylphosphoryl)-9-(4-(diphenylphosphoryl)phenyl)-9H-carbazole), FIrOBu and FIrpic were prepared in our lab. The synthesis of 3, S7 and S8 have been described in previous reports (Chem. Commun. 2017, 53, 180.; J. Polym. Sci., Part A: Polym. Chem. 2010, 48, 1859.).
1 H NMR spectra were recorded with a Bruker Avance 400 NMR spectrometer. Elemental analysis was performed using a Bio-Rad elemental analysis system. MALDI-TOF mass spectra were performed on an AXIMA CFR MS apparatus (COMPACT). Molecular weight of the SWPs and the polymer hosts were measured by gel permeation chromatography (GPC) on a Waters 410 at 25 o C using polystyrene as the standard and tetrahydrofuran as solvent with a flow rate of 1 mL/min. 4 Cl (1 mol/L) was added slowly. The mixture was extracted with diethyl ether and the organic phase was washed with brine, which was then dried over Na 2 SO 4 . After the solvent was completely removed, the residue was purified by column chromatography on silica gel using petroleum ether/ethyl acetate = 1/1 as eluent to give the product as a white powder in 65% yield. 1 Br-Cz bis(4-bromophenyl)phosphine oxide (1) (0.38 g, 1.05 mmol), 9-(4-iodophenyl)-3,6-di-tertbutyl-carbazole (2) (0.48 g, 1.0 mmol), Pd(OAc) 2 (11.2 mg, 0.05 mmol), 1,4-bis(diphenylphosphino)butane (dppb) (21.3 mg, 0.05 mmol) and (i-Pr) 2 NEt (0.33 ml, 2 mmol) was added consecutively to 10 mL toluene under argon. The mixture was then heated at 100 o C for 2 h. After cooling to room temperature, the obtained suspension was directly applied to a silica gel column using petroleum ether/ethyl acetate=2/1 as eluent to give the crude product.
Crystallizing from a mixture of hexane and CH 2 Cl 2 gave the pure product as white crystal in a yield of 77%. 1 
Br-DtBu
A mixture of bis(4-bromophenyl)phosphine oxide (1) (0.38 g, 1.05 mmol), 3,3'',6,6''-tetra-tertbutyl-9'-(4-iodophenyl)-9,3':6',9''-tercarbazole (3) (0.92 g, 1.0 mmol), palladium acetate (Pd(OAc) 2 ) (11.2 mg, 0.05 mmol), dppb (21.3 mg, 0.05 mmol) and N,Ndiisopropylethylamine ((i-Pr) 2 NEt) (0.33 ml, 2 mmol) was added to 15 mL toluene under argon. The mixture was then heated at 100 o C for 2 h. After cooling to room temperature, the mixture was applied to a silica gel column using petroleum ether/ethyl acetate=2/1 as eluent to give the crude product as white power. The powder was further crystallized from a mixture of hexane and CH 2 Cl 2 to afford the pure product as white crystal in a yield of 82%. 1 
S3
A mixture of 3,6-dibutoxy-carbazole (S1) (10.0 g, 32.1 mmol), 3,6-diiodo-9-tosyl-carbazole (S2) (7.67 g, 13.4 mmol), and copper(I) iodide (CuI) (0.51 g, 2.68 mmol), cis-1,2-diaminocyclohexane (0.31 g, 2.68 mmol), K 3 PO 4 (11.4 g, 53.6 mmol) in dimethylbenzene (30 mL) was stirred at 125 o C under nitrogen for 24 hr. After cooling to room temperature, dichloromethane was added to the mixture, which was then filtered. The filtrate was concentrated and then precipitated in methanol to give a white powder. This powder was then disolved in a mixed solvent of dimethyl sulfoxide (DMSO, 30 ml), tetrahydrofuran (THF, 60 ml) and water (10 ml) under nitrogen. Subsequently, 7.8 g KOH was added. The mixture was stirred at 80 o C for 1 h. After cooling, the mixture was filtered, and the filter residue was washed successively with water, methanol and dichloromethane to give the product 5 as a white powder with a total yield of 82%. 1 
Br-DOBu
A mixture of 4 (1.98 g, 2.0 mmol) and 1 (0.72 g, 2.0 mmol), Pd(OAc) 2 (22.4 mg, 0.1 mmol), dppb (42.6 mg, 0.1 mmol) and (i-Pr) 2 NEt (0.44 ml, 4.0 mmol) was added to 40 mL toluene under argon. The mixture was then heated at 100 o C for 2 h. After cooling to room temperature, the mixture was applied to a silica gel column. The column was eluented first with an mixed solvent of toluene/petroleum ether/ethyl acetate = 30/20/1 to remove the unreacted 4, and then petroleum ether/ethyl acetate=5/2 to afford the product as a white power. This powder was crystallized from a mixture of hexane and ethyl acetate to give a fibrous crystal in a yield of 80%. 1 mL toluene under argon. The mixture was then heated at 100 ℃ for 2 h. After cooling to room temperature, the mixture was applied to a silica gel column using petroleum ether/ethyl acetate=1/1 as eluent to give the crude product as white power in a yield of 85%. 1 
S5
Into a 50 mL flask were added S4 (10.00 g, 21.4 mmol) and dry CH 2 Cl 2 (50 mL). The stirred mixture was cooled to 0 o C and then boron tribromide (4.0 ml, 42.8 mmol) was added dropwise. After warming to room temperature, the reaction mixture was poured into cold water. The mixture was then extracted with ethyl acetate and the organic layer was washed with NaHCO 3 aqueous and brine. After drying, the organic layers was concentrated and applied to a silica gel column using ethyl acetate as eluent to give the product in a yield of 90%. 1 83 mmol), 2-ethoxyethanol (240 mL) and water (80 mL) was refluxed under argon for 24 h. After cooling to room temperature, the chloro-bridged iridium dimer S12 was collected by filtration, washed with water and dried in vacuo. The dimer (0.5 g, 0.26 mmol) was then dissolved in 5 mL of dry acetonitrile under argon. A 3-mL-solution of silver trifluoromethanesulfonate (CF 3 SO 3 Ag, 0.134 g, 0.52 mmol) in acetonitrile was added.
The mixture was heated in dark at 60 o C for 2 h until a gray precipitate appeared. The reaction mixture was filtered to separate a red solution from the precipitate. The solution was concentrated in vacuo to give a red powder. Successively, a mixture of the red powder and S10 (0.20 g, 0.59 mmol) was heated in 3 mL o-dichlorobenzene at 110 o C for 72 h. After cooling to room temperature, the solvent was removed by evaporation. The residue was purified via chromatography over silica gel with petroleum ether/CH 2 Cl 2 =10 : 1 to give the pure product as a red powder in yield of 10%. 1 
PH1
A mixture of Br-DtBu (0.4624g, 0.40 mmol), 2,2'-(oxybis(2-methyl-4,1-phenylene))bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolane) 5 (0.1801 g, 0.40 mmol), tris(dibenzylideneacetone)dipalladium (Pd 2 (dba) 3 , 1.5 mg, 0.0016 mmol), 2-dicyclohexylphosphino-2',6'-dimethoxybiphenyl (S-Phos, 5.3 mg, 0.0128 mmol), K 2 CO 3 (0.55 g, 4.00 mmol), toluene (6 mL) and water (2 mL) was heated at 95°C for 24 h under an argon atmosphere. Then a solution of benzeneboronic acid (100 mg) in 3ml toluene were added and the mixture was strired for 4 h. Subsequently, 0.2 ml bromobenzene were added and the mixture was strired for another 4 h. Finally a solution of sodium diethyldithiocarbamatetrihydrate (1g) in water (10 mL) were added into the mixture. The mixture was kept at 80 °C with vigorous stirring under argon for 24 h. After cooling, the organic layer was washed three times with deionized water. After dring with anhydrous sodium sulfate, the organic phase was concentrated to an appropriate volume (~2 mL) and then precipitated in methanol. The precipitate was extracted with acetone and then redisolved in dichloromethane. After concentration, the solution was reprecipitated in methanol to produce the polymer as a white fiber in yield of 80 %. 1 
PH4
This polymer was obtained as a white fiber in yield of 78 % according to a similar procedure as PH1 except that Br-DtBu (0.4624 g, 0.40 mmol) and 2,2'-(oxybis(4,1-phenylene))bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolane) (0.1688 g, 0.40 mmol) are used as the monomers. 1 
SWP1-FIrOBu
This polymer was obtained as a light yellow fiber in yield of 78 % according to a similar procedure as PH1 except that Br-DtBu (0.3205 g, 0.2772 mmol), Br-FIrOBu (0.1782 g, 0.12 mmol), Br-IrCF3 (0.0051 g, 0.0028 mol), and 5 (0.1801 g, 0.40 mmol) are used as the monomers. 1 
SWP2-FIrOBu
This polymer was obtained as a light yellow fiber in yield of 75 % according to a similar procedure as PH1 except that Br-DOBu (0.3373 g, 0.2772 mmol), Br-FIrOBu (0.1782 g, 0.12 mmol), Br-IrCF3 (0.0051 g, 0.0028 mol), and 5 (0.1801 g, 0.40 mmol) are used as the monomers. 1 
